27 Background and Aims: Past research has shown that cannabis use is common among adults in the U.S. In 28 addition, physical activity (PA), such as exercise, is often a component of many American's daily 29 routines. Anecdotal information suggests that a subset of individuals use cannabis in conjunction with 30 PA, but the evidence base is lacking. The purpose of this study was to assess the frequency, methods of 31 ingestion, strain types, and timing (before, during or after) of cannabis use in combination with PA. We 32 also sought to better understand the types of PA that cannabis is being used with and reasons why 33 individuals may use cannabis with PA. 34 Methods and Results: A brief survey was developed and was administered online to community residents 35 (N = 105) who reported use of cannabis with PA. Analysis of survey responses revealed that participants 36 were using cannabis in combination with a wide range of physical activities. While cannabis use was 37 reported before, during, and after PA, the majority of participants (92%) reported use of cannabis before 38 PA. Most participants (77%) believed that the use of cannabis products with their PA had a positive effect 39 on their performance. The strain of cannabis used with PA was dependent on timing of cannabis use 40 before, during, or after PA. Although participants reported a range of reasons for using cannabis before, 41 during, or after PA, pain management was the only reason reported across all time periods. 
104 PA and strain use and the examination of characteristics (e.g., age, gender) associated with participants' 105 cannabis use in conjunction with PA. Finally, we aim to better understand reasons that participants use 106 cannabis with PA.
Methods

108
Participants and Procedures
109
From October to December 2017, 140 adults between the ages of 18 to 66 years across the U.S. 
118
Survey Design and Administration
119
Initial contact in Qualtrics provided participants with a brief overview of the purpose of the study, 120 emphasized that participation would remain anonymous, and noted the time required for participation (10 121 minutes). Participants were asked to complete an informed consent and confirm their age (18 or older) 122 and residence in the U.S. prior to continuing. The survey consisted of 39 questions which were divided 123 into three main sections. The first section consisted of 9 questions designed to gather general cannabis use 124 habits of participants (i.e., frequency and duration of use), as well as age, gender, minutes of PA 125 completed each week, and U.S. state of current residence. Section 2 included 18 questions focused on 126 participants' cannabis use habits as it pertained to their PA (before, during, or after PA). The frequency of 127 cannabis use associated with PA over the last year and most recent episode of use were also assessed.
128 Skip logic was programmed into Qualtrics so that participants who did not report cannabis use at one or 129 more of the PA time points (before, during, or after) did not receive those questions. When cannabis was 130 used before, during, and/or after PA, participants were asked to select the most common method of 131 ingestion (e.g., smoking using a joint, inhaling via a vaporizer) and the strain (i.e., indica, sativa, or 132 indica/sativa hybrid) if known. Participants were also asked to indicate the specific activities (e.g., weight 133 lifting, kayaking) where cannabis was used before, during, and after PA.
Lastly, an open-ended question 134 assessed reasons for using cannabis before, during, and after PA. The third and final section of the survey 135 consisted of 12 questions aimed at describing the amount and percentage of THC and CBD consumed.
136 Using skip logic, questions were further divided into three categories based on participant self-reported 137 primary form of cannabis use, including flower or bud, concentrates (i.e., oils, wax, shatter, dabs), and 138 edibles. In assessing the quantity of the flower or bud, a visual aid and terminology were adapted from the 139 Daily Sessions, Frequency, Age of Onset, and Quantity of Cannabis Use Inventory (DFAQ-CU) (18).
140
Statistical Analysis
141
A total of 140 survey responses were obtained at the conclusion of the study. Three participants 142 failed to complete informed consent and 32 participants reported never using cannabis in combination 143 with their physical activities. These participants were removed from the dataset and a total of 105 144 participants were included in data analyses. All analyses were conducted using SPSS version 24 (IBM 145 Corp.; Armonk, NY) and data are reported as frequency, percent or mean ± standard deviation. We 146 present descriptive statistics to summarize the background characteristics of the sample and to examine 147 participants' use of cannabis before, during or after PA. To assess whether a range of demographic 148 characteristics (e.g., age, gender) were associated with participants' cannabis use during PA, we used a 149 series of chi square analyses. Significance was p < 0. 05 . Lastly, open-ended questions related to the 150 reasons for using cannabis before, during, or after PA were examined through a content-analysis which 151 allowed for the categorization of responses from each question into six or seven different themes. 
157
Background Characteristics and Cannabis Use.
158
Participants (53% male) ranged from 18-66 years of age (M = 31.4 ± 11.2 years) and lived in a 159 total of 21 states across the U.S. The majority of participants were from Colorado (n=59), California 160 (n=9), Louisiana (n=7) and Nebraska (n=5). Participants reported an average of 74.5 ± 111.5 months in 161 duration of regular cannabis use. Ongoing cannabis use frequency revealed that 1.9% used less than once 162 per month, 6.7% reported using between 1-3 times per month, 22.9% reported using between 1-6 times 163 per week, and 68.6% reported using cannabis products on a daily basis.
164
Physical Activity and Cannabis Use
165
Survey participants reported engaging in an average of 399.87 ± 543.82 minutes of PA 166 throughout a typical week. The average age of participants when they first reported using cannabis with 167 PA was 23 ± 8 years. When asked how frequently they used cannabis products in combination with PA, 168 63.8% of the participants reported using cannabis products in combination with PA within the past week.
169 When asked to report their frequency of cannabis use in combination with PA, 9.5% used cannabis in 170 combination with PA less than once a month, 12.4% used between 1-3 times per month, 41.0% reported 171 using cannabis 1-6 times per week with PA, and 37.2% reported using at least one time or more per day in 172 combination with their PA. Some participants who reported using cannabis with PA multiple times per 173 day used before and after exercise, or used before exercise on two separate exercise bouts within the same 174 day. The majority of participants (78.1%) reported using cannabis products in combination with PA at 175 least once per week.
176
Participants also reported the method and quantity of cannabis used most frequently with PA. 
188
When asked when they had used cannabis in conjunction with PA, 92% (n=97) of participants 189 reported having used cannabis within one hour before beginning PA, 21% (n=22) reported having used 190 cannabis during their PA, and 73% (n=77) reported having used cannabis within one hour after PA. Fifty-191 three percent (n=56) reported using most often before PA, 4.8% (n=5) reported using most often during 192 PA, and 41.9% (n=44) reported using most frequently within one hour after completing their PA. A total 193 of 23.8% of participants reported using cannabis only before PA, while 48.6% reported using before and 194 after PA, followed by 18.1% reporting using before, during and after. Only 6.7%, 1.9% and 1.0% reported 195 using only after, before and during, and only during respectively. The frequency of participant primary 196 method of cannabis use before, during and after PA is presented in 
203
The cannabis strain used most by participants before, during, and after PA is depicted in Table 2. 204 Sativa and hybrid strains were most commonly used before PA, with hybrid and sativa strains most often 205 used during PA, and indica and hybrid strains most commonly used after PA.
206 207 Participants reported the strain(s) that they had used before, during and after PA.
208
Perception of Cannabis Use on Athletic Performance
209
When participants were asked to report whether cannabis use with PA had a positive, negative, or 210 no effect on their performance, 81 (77%) respondents reported they felt using cannabis in combination 211 with their PA had a positive effect on their performance. A smaller number (n=21; 20%) reported that 212 they felt cannabis use had no effect of their PA performance, and only 3 (3%) respondents felt cannabis 213 use with their PA had a negative effect on their performance.
214
Reported Physical Activities with Cannabis Use 220 hiking (n=38), golf (n=19), yoga (n=16) and skiing/snowboarding (n=16). The most popular activities that 221 participants reported using cannabis within 1-hour after completion of the activity were: hiking (n=51), 222 running (n=49), resistance training (n=47) and cycling (n=39).
223
Demographic Characteristics associated with Marijuana Use and Performance 251 
254
The present study aimed to describe how and why physically active individuals are using 255 cannabis in combination with PA. Not only are individuals using cannabis in combination with PA, but 256 individuals are using cannabis products before (within 1-hour of starting PA), during, and after PA 257 (within 1-hour of cessation of PA). Studies assessing cannabis use in elite athletes have found that 258 individuals who were male, Caucasian, and played hockey were most likely to report cannabis use (7, 8).
259 However, there is little data exploring the characteristics of cannabis use in recreationally physically 260 active individuals. The present study found that cannabis use with PA was reported equally among males 261 and females and across a wide range of activities in recreationally physically active individuals. With a 262 self-reported range of 25-3600 minutes of PA per week, 73 of the 105 participants met the national 263 weekly physically activity requirements. Hiking was reported as the most prominent activity to use 264 cannabis with before, during, and after PA. Further observation suggests that the timing of cannabis use is 265 heavily dependent on the specific PA. Running, cycling, and resistance training were the 3 rd , 4 th , and 5 th 266 most frequently reported with cannabis use prior to activity, and were the 2 nd , 3 rd , and 4 th most frequently 267 reported activities to use cannabis after. However, reported frequency of cannabis use during running, 268 cycling, and resistance training dropped to 6 th , 7 th and 8 th respectively. The most popular reported 269 activities to use cannabis during PA were: hiking, golf, skiing/snowboarding, and yoga. Together, these 270 results suggest that the timing of cannabis use with physical activity is heavily dependent on mode of PA.
271
The majority of participants were under the impression that cannabis use in combination with PA 272 had a positive effect on their PA performance, while only 3% felt that using cannabis had a negative 
281
While evidence is lacking related to assessing the effects of acute consumption of cannabis on 282 exercise performance, a recent study explored the effects of chronic cannabis use on exercise 283 performance. In this study, participants were assessed for pulmonary, cardiovascular, anaerobic and 284 strength while at least 12-hours removed from last use of cannabis. When compared to a non-cannabis 285 using control group this cross-sectional study found that there were no differences with respect to 286 pulmonary, cardiovascular, anaerobic, or strength performance (23). However, findings from the present 287 study revealed that a large portion of participants believed that cannabis use had a positive effect on their 288 performance. More research is needed to fully elucidate if the acute use of cannabis is actually effects 289 performance.
Although this study provides new information on why physically active individuals are using 342 cannabis products with their PA, it does have a number of limitations. The study was cross-sectional and 343 conducted as an online survey. There are limitations associated with self-report data, even though online 344 and in-person administration of surveys has been shown to yield similar results (32). Reported weekly 345 minutes of PA varied dramatically, with a range of 25 to 3600 minutes of physical activity per week. In 346 an effort to allow participants to report any type of physical activity, participants were not asked if they 347 were physically active for recreational reasons, or if their PA was a part of a structured exercise regimen. 
